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Chapter 7 System of Equations
Section 7.4: Using Substitution As a Strategy to Solve Linear System

PREREQUISITES: Solve for “x”. 7 N\
a) X+6y=-2 b) 3x+2y =8
S ™ 3x = 8-
= T —
- _2. v 3 R
x* = 6\‘ X = i - _2_\1
PREREQUISITES: Solve for “y”. 3 3
a) —4x+y=11 b) 3x—2y =8
Y=\ v AX -2y = ® - 3%
Pl B
—2. -2 -2z
“A 3

In the previous sections, a linear system was solved by graphing out both equations and then finding
the intersection point. This is often time consuming and also sometimes you can only find an
approximate solution. We can use algebraic techniques to determine an exact solution. One method is
called solving by SUBSITUTION. In this section, variables will eliminated by solving one equation
for ONE variable (sometimes called ISOLATING the variable) , then SUBSTITUTING the result into
the other equation.
Example 1: Solve the following system by substitution.

4x-y=8 ——= I\

x+2y=-7 — 2\

To solve, you must decide on which variable to ISOLATE first! Let’s do it two ways.

Solution #1: Choose to isolate “x” Solution #2: Choose to isolate “y”.
£9-#@) x42y=- £9-# O '50\3"6 f
AX _-\{ =
A= -2Y -7 —l>@§ —\(n-i\x-\—%

/
=413 —»Q

Substitute the above expression into the other egn. | Substitute the above expressi OE into the other eqn.

sub. 2" in subQ' in E9-
4x =8 —O x 1+ 2(4x3)= -7
X 4+ 8 -6 = -1
48(_2\[ -;) i :%8 Oy -lb6 =-31
RN I ax =9
\{—0\\\ 29 =% Sohe = =
Foxr \{ 4_1 ~%
SR N <) =40 -8 = 4-8 = -4 1= A
puk-it-in£q4-(a0) s (114 Sols :
X=-2(-4)-F=3-A=\ (\[ _4)

It really doesn’t matter which variable you isolate, the answers should be the same.
Even though it doesn’t matter which variable you isolate, sometimes one is easier than another.
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Example 2: Solve by substitution.
a) bx+3y=5 —¥

2x+y =8 —5(2)

o Isolate Y From E9- #@

Y= -2X43 —e»(:)

e sub. 27 in Eq-#Q)
5x +3(-2x+3)= 5
Ax -6x+24 =5

X 424 =8
- X - _24 +5
-X = -\q SIX =9

Suh. x-_\q n 2
V= -2(1¢) +8 =-38+3

Y= -30
¢) 5y+2x=—2 —0
5x—-2y =24 —>®

iSolate x n &Y #O

51+2x_-2
2% = —2 -SY
= (2 \- >\>®
5ub@ n &q. #@

5(‘{1-)‘“‘ =24
3y 5y

-9 .
==y -5=2

solw : (19, —30)

SR

=24\ = 5%
-2 T3y

SOL' (4, -2> X-= :;_i.(-z) =\

b) x+6y=9——‘>®
3x—2y=-23 — ()

solate x  From E£9. =Q)
X=--6Y+Q \1>®
sob. @ in @)
36N +V -2y=-23
-3y 421 -2y =-23

-20Y = =59
Y=3 or 2§
2
X=-6Y +9

= -6 () ¥4 =15+ =~
the Solution 1S (—-6/—%)

d) 8x+4y=1 — [
IX=-2y — ES

Tsolate x in €. |2

7>L—-ZY
=2 &
SUb-@ m@
3G+ 4y =
S x(3)
—6Y + 2%\1 =4
oy =1 T:liz\
ARSI
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) x-8y=24 —>(D(> =4
2x-16y =30 —=(2)
9. #Q isolate (X .
X=2Y + 24 —_>®

sdo. @ n eq- # @

2(3y+24) -6\ =30

o 4R —\e =30

AR =30 froje
No  soluwtion
Y=wx+to

-3 = —x +24 ,

Y= ¥ x-3 —= 0
=Yooy = —2x +30 P
o= L%' X - -% — )
ParalleL Iines  never yeet

f) 6x—4y=8 —p@
9x—6y=12 —s=@

QO 6x=4y +3
S S S
2 4 /
R B
sub © n @

a( Y+ %) -6y =\2
6y +\2 -6y =\

2 = \-L (0 g
tere are §0F&n\3ra oFf Soluiown
—4\f = —bx +3 /

- 3
\= >x-2 ——=W
-Q\=-Tx «~\2

N= —3,21 -7 ———\7@

Same \we — ir\&:‘mk\"l oF WY \vs

Example 3: Solve this system by substitution. (What can we do about these fractions?)

%+g=1 X’e —b 3a+2b = 6 \—P@
40 sovade (O = a1__3€>
28 +20= 56 a B '—'Q\
ib_: ‘_39;"\'5"__ \ 3 = 4 \
b{z2a +3)—O sup a=4A n O
) b= ==>(&) +3
sb-© M®
-3 b‘; “6 +\g = -—-3
38 + SCTa-i-?ﬂ = —\2
- (
—Qqa = —2a-1 S0 (4, =3)
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Example 4: Create equations to represent the following situations and solve using substitution.
Remember to identify your variables first.

a) Janice ir%{_?sted $2000, partin a bon;(zj/that has a rate of return of 7% interest per year and the
rest in amutual fund that has a rate of return at 8% interest per year. After one year, the interest
earned on the bond was $50 more than the interest earned on the mutual fund. How much did
she invest at each rate?

& lebt b - be the amouny ofF W\one\j wvested 1 bond |
led m — be ~ ~ ~ ~ ~ ~  WuIuBL Fuwnd.

eq# O D+ M= 2000 0
inYrest = (@mouwy oF Wor\?j)( i dvest @) —=(0
9,5 E9#D  F%b = 3/ wm+ 50
.M gqa® isolte o 0.09b = 0.03M +5S0 —?)
b = @ooo W\)=~>® b= 2000-n \&
sub®' in D) = 2000- Qo A odp
0.0% (2000 —m) = ©:08 M +3O

140 — 003 ™M = O.0{M™M + SO
[AD-50 = 0. c8M ¥ 0.-0FM =H 00 =o-1S M

b) Sue and Bill paddle 20 km upstream in 4 hours. The return trip takes 3 hours. What is the
speed of the canoe relative to the water, and what is the speed of the current?

O le} x— be +he SPeed oF o Cano®
l é (ed Y — b€ the SPpeed oF v Cuwvrem -

5s  Aistemce = Speed K Fwne.

% with tha Curceamct
l 3 (x+Y) =20 —0

- A vedn-
ope 4(x—y) = 20 —2]

20 —&(t) SUbEm T\ Sub ‘m@

AX 31.:
ax —AY = 22—\ 3(+S) ~ 3y
Eq#D isolale X g3\ 3 +6|S L3y =20
N+ IS =20
AX = *\&-\—20 /
= ‘\'5)=3@ ey = S

Assignment: Page 427 Q#4 10 12,15,19a &19b,

1% L/c/



